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DETAILED ACTION 



This Office Action is in response to the Applicants' amendment filed June 24, 

2005. 

Drawings 

The objection to the drawings has been withdrawn due to the amendment filed. 

Specification 

The objection abstract of the disclosure has been withdrawn due to the 
amendment filed. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-2, 11, 13-14, 17 and 21-22 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Pio et al. (US 6,268,633 B1). 

In regard to claims 1 and 14, Pio et al. teach a metal-oxide-semiconductor 
device, comprising: a semiconductor layer 1 of a first conductivity type; first and second 
source/drain regions 6/7/8/9 of a second conductivity type formed in the semiconductor 
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layer 1 proximate an upper surface of the semiconductor layer 1 and spaced laterally 
apart relative to one another, the first and second source/drain regions 6/7/8/9 being 
formed in an active region of the device; a gate 4 formed above the semiconductor layer 
1 proximate the upper surface of the semiconductor layer 1 and at least partially 
between the first and second source/drain regions 6/7/8/9 the gate 4 being configured 
such that a dimension of the gate 4, defined substantially parallel to at least one of the 
first and second source/drain regions 6/7/8/9, is confined to be substantially within the 
active region of the device; and an isolation structure 12 formed in the semiconductor 
layer 1, the isolation structure 12 being configured to substantially isolate one or more 
portions of the first source/drain region 6/7 from corresponding portions of the second 
source/drain region 8/9 (Figures 1-3 and 7, columns 3 , lines 3-22 and 53-57, 
respectively). 

In regard to claims 2, 17 and 22, the isolation structure 12 in the metal-oxide- 
semiconductor device as taught by Pio et al. is capable of substantially preventing an 
inversion layer from being formed between the first and second source/drain region 
when the device is turned off. Moreover, claims directed to apparatus must be 
distinguished from the prior art in terms of structure rather than function, In re Danly, 
263, F.2d 844, 847, 120 USPQ 528, 531 (CCPA 1959). Apparatus claims cover what a 
device is, not what a device does. Hewlett-Packard Co. v. Bausch & Lomb Inc., 909 
F.2d 1464, 1469, 15 USPQ2d 1525, 1528 (Fed. Cir. 1990). 

In regard to claim 1 1 , Pio et al. teach the device comprising a diffused MOS 
(DMOS) device (Figure 8 and 10). 
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In regard to claim 13, Pio et al. teach an active region of the device substantially 
defined within a thin insulating region of the device (between first and second 
source/drain regions (Figure 2). 

In regard to claim 21 , Pio et al. teach an integrated circuit including at least one a 
metal-oxide-semiconductor device (abstract), the at least one MOS device comprising: 
a semiconductor layer 1 of a first conductivity type; first and second source/drain 
regions 6/7/8/9 of a second conductivity type formed in the semiconductor layer 1 
proximate an upper surface of the semiconductor layer 1 and spaced laterally apart 
relative to one another, the first and second source/drain regions 6/7/8/9 being formed in 
an active region of the device; a gate 4 formed above the semiconductor layer 1 
proximate the upper surface of the semiconductor layer 1 and at least partially between 
the first and second source/drain regions 6/7/8/9 the gate 4 being configured such that a 
dimension of the gate 4, defined substantially parallel to at least one of the first and 
second source/drain regions 6/7/8/9, is confined to be substantially within the active 
region of the device; and an isolation structure 12 formed in the semiconductor layer 1 , 
the isolation structure 12 being configured to substantially isolate one or more portions 
of the first source/drain region 6/7 from corresponding portions of the second 
source/drain region 8/9 (Figures 1-3 and 7, columns 3 , lines 3-22 and 53-57, 
respectively). 



Claim Rejections - 35 USC § 103 
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The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 3, 15 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Pio etal. (US 6,268,633 B1) as applied to claims 1-2, 11, 13-14, 17 and 21-22 
above, and further in view of Kwon et al. (US 2003/0058027 A1 ). 

Pio et al. teach all mentioned in the rejection above. 

However, Pio et al. fail to teach the isolation structure comprising a guard ring 
formed in the semiconductor layer proximate the upper surface of the semiconductor 
layer between at least the one or more portions of the first and second source/drain 
regions the guard ring being of the first conductivity type. 

Kwon et al. teach an isolation structure FOX & GD comprising a guard ring GD 
formed in a semiconductor layer P-sub proximate an upper surface of the 
semiconductor layer P-sub between at least the one or more portions of the first and 
second source/drain regions S1 , D1, S2, D2, S3 & D3, S4, D4, S5, D5, the guard ring 
GD being of the first conductivity type (Figures 8-9, pages 3-4, paragraphs [0040]- 
[0042]). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to modify the metal-oxide-semiconductor device 
structure as taught by Pio et al. with the metal-oxide-semiconductor device having an 
isolation structure comprising a guard ring formed in the semiconductor layer proximate 
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the upper surface of the semiconductor layer between at least the one or more portions 
of the first and second source/drain regions the guard ring being of the first conductivity 
type as taught by Kwon et al. to provide a semiconductor device capable of reducing the 
effect parasitic bipolar transistors (page 4, paragraph [0041]). 

Claims 4-5 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Pio et al. (US 6,268,633 B1) and Kwon et al. (US 2003/0058027 A1) as applied to 
claims 3, 15 and 23 above, and further in view of Ohuchi et al. (3,886579). 

Pio et al. and Kwon et al. teach all mentioned in the rejection above. 
However, Pio et al. and Kwon et al. fail to teach an impurity concentration of a guard 
ring substantially matched to an impurity concentration of a semiconductor layer, 
wherein in the impurity concentration of the guard ring is in a range of 10 18 to about 10 19 
atoms per cubic centimeter. 

In regard to claims 4 and 16, Ohuchi et al. teach an impurity concentration of a 
guard ring 5 (Figure 2, column 5, lines 19-21) substantially matched to an impurity 
concentration of a semiconductor layer 3 (Figure 2, column 4, lines 4-7). 

In regard to claim 5, Ohuchi et al. teach the impurity concentration of the guard 
ring 5 being 10 19 - 10 20 cm" 3 (column 5, lines 19-20), which is in a range of 10 18 to about 
10 19 atoms per cubic centimeter. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to modify the semiconductor device structure as taught 
by Pio et al. and the semiconductor device having an isolation structure comprising a 
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guard ring formed in the semiconductor layer proximate the upper surface of the 
semiconductor layer between at least the one or more portions of the first and second 
source/drain regions the guard ring being of the first conductivity type as taught by 
Kwon et al. with the semiconductor device having an impurity concentration of a guard 
ring substantially matched to an impurity concentration of a semiconductor layer, 
wherein in the impurity concentration of the guard ring is in a range of 10 18 to about 10 19 
atoms per cubic centimeter as taught by Ohuchi et al. to provide a semiconductor 
device capable of having a high response speed (column 2, lines 12-14 and 21-24). 

Claims 6 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Pio et al. (US 6,268,633 B1)as applied to claims 1-2, 11, 13-14, 17 and 21-22 above, 
and further in view of Gardner et al. (US 6,218,720 B1). 

Pio et al. teach all mentioned in the rejection above. 

However, Pio et al. fail to teach an isolation structure comprising at least one 
trench in a semiconductor layer formed between at least one or more portions of a first 
and second source/drain regions. 

Gardner et al. teach an isolation structure 210 & 216 comprising at least one 
trench 216 in a semiconductor layer 200 formed between at least one or more portions 
of a first and second source/drain regions (Figure 12, column 8, lines 59-67). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to modify the metal-oxide-semiconductor device 
structure as taught by Pio et al. with the metal-oxide-semiconductor device having an 
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isolation structure comprising at least one trench formed between at least one or more 
portions of a first and second source/drain regions as taught by Gardner et al. to provide 
a metal-oxide-semiconductor device that substantially prevents the migration of dopants 
from adjacent active regions (column 4, lines 23-25). 

Claims 7, 9 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Pio etal. (US 6,268,633 B1) as applied to claims 1-2, 11, 13-14, 17 and 21-22 
above, and further in view of Kwon et al. (US 2003/0058027 A1 ). 

Pio et al. teach all mentioned in the rejection above. 

However, Pio et al. fail to teach at least one of the one or more portions of the 
first and second source/drain regions comprising an end of the at least one of the first 
and second source/drain regions along a dimension substantially orthogonal to the gate; 
and the gate comprising a connection area for providing electrical connection to the 
gate, the connection area being proximate a middle portion of the gate along the 
dimension of the gate defined substantially parallel to at least one of the first and 
second source/drain region. 

In regard to claim 7, Kwon et al. teach at least one of the one or more portions of 
the first and second source/drain regions S1,S3,S3/D1,D2 & S4,S5/D3,D4,D5 
comprising an end of the at least one of the first and second source/drain regions 
S1 ,S3,S3/D1 ,D2 & S4,S5/D3,D4,D5 along a dimension substantially orthogonal to the 
gate 73/73', 74/74', 75/75' &76/76' (Figure 8, pages 3-4, paragraphs [0040]-[0041]). 
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In regard to claims 9 and 20, Kwon et al. teach the gate 73/73", 74/74', 75/75' 
&76/76 1 comprising a connection area (connected to VDD) for providing electrical 
connection to the gate 73/73', 74/74', 75/75' &76/76', the connection area (connected to 
VDD) being proximate a middle portion of the gate 73/73', 74/74', 75/75' &76/76' along 
the dimension of the gate 73/73", 74/74", 75/75' &76/76' defined substantially parallel to 
at least one of the first and second source/drain region S1 ,S3,S3/D1,D2 & 
S4,S5/D3,D4,D5 (Figure 8, pages 3-4, paragraphs [0040]-[0041]). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to modify the metal-oxide-semiconductor device 
structure as taught by Pio et al. with the metal-oxide-semiconductor device having at 
least one of the one or more portions of the first and second source/drain regions 
comprising an end of the at least one of the first and second source/drain regions along 
a dimension substantially orthogonal to the gate as taught by Kwon et al. to provide a 
metal-oxide-semiconductor device that has a configuration of a protected output circuit 
page 3, paragraphs [0032] and [0039]). 

Claims 8 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Pio etal. (US 6,268,633 B1) as applied to claims 1-2, 11, 13-14, 17 and 21-22 above, 
and further in view of Patelmo et al. (US 6,420,769 B2). 

Pio et al. teach all mentioned in the rejection above. 

However, Pio et al. fail to teach a gate comprising a polysilicon layer and a 
salicide layer formed on at least a portion of the polysilicon layer. 
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Patelmo et al. teach a gate 43d comprising a polysilicon layer and a salicide layer 
57d formed on at least a portion of the polysilicon layer (Figure 23, column 6, lines 36- 
46). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to modify the metal-oxide-semiconductor device 
structure as taught by Pio et al. with the metal-oxide-semiconductor device having a 
gate comprising a polysilicon layer and a salicide layer formed on at least a portion of 
the polysilicon layer as taught by Patelmo et al. to reduce the resistance in series at the 
transistors (column 1 , lines 22-36). 

Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Pio et al. 
(US 6,268,633 B1) as applied to claims 1-2, 11, 13-14, 17 and 21-22 above, and further 
in view of Lai et al. (US 6,635,946 B2). 

Pio et al. teach all mentioned in the rejection above. 

However, Pio et al. fail to teach the first source/drain region comprising a source 
of the device and the second source/drain region comprising a drain of the device. 

Lai et al. teach a first source/drain region 1 14a comprising a source of the device 
and a second source/drain region 1 14b comprising a drain of the device (Figure 1E, 
columns 65-66, lines 1-5). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to modify the metal-oxide-semiconductor device 
structure as taught by Pio et al. with the metal-oxide-semiconductor device having a 
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source/drain region comprising a source of the device and a second source/drain region 
comprising a drain of the device as taught by Lai et al. to form source and drain regions 
by conventional processes (column 3, lines 65-67). 

Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Pio et al. 
(US 6,268,633 B1) as applied to claims 1-2, 11, 13-14, 17 and 21-22 above, and further 
in view of Yang (US 6,306,71 1 B1 ). 

Pio et al. teach all mentioned in the rejection above. 

However, Pio et al. fail to teach a device comprising a laterally diffused MOS 
(LDMOS) device. 

Yang teaches a device comprising a laterally diffused MOS (LDMOS) device 
(Figure 4E, column 2, lines 49-52). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to modify the metal-oxide-semiconductor device 
structure as taught by Pio et al. with the metal-oxide-semiconductor device being a 
laterally diffused MOS (LDMOS) device as taught by Yang to provide a high voltage 
semiconductor device (column 2, lines 19-24 and 49-52). 

Response to Arguments 

Applicant's arguments filed June 24, 2005 have been fully considered but they 
are not persuasive. 
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In regard to the remarks concerning a dimension of the gate, defined 
substantially parallel to at least one of the first and second source/drain regions, being 
confined to be substantially within the active region of the device, Figure 1 of Pio et al. 
clearly discloses source/drain region 6/7 being substantially parallel to gate 4; and 
Figure 2 of Pio et al. clearly discloses the gate 4 being confined to be substantially 
within the active region of the device, which is between the field oxide isolation 
structures 12. 

In regard to the remarks concerning the first and second source/drain regions, 
the Applications' invention does not claim that the first and second source/drain regions 
are from the same MOS device. Therefore, the isolation structure of Pio et al. reads on 
the claimed invention. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 . 1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 



Application/Control Number: 10/719,197 



Page 13 



Art Unit: 2822 

the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ida M. Soward whose telephone number is 571-272- 
1845. The examiner can normally be reached on Monday - Thursday 6:30am to 
5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amir Zarabian can be reached on 571-272-1852. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 
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September 14, 2005 




